Accuracy of ultrasound to MR registration of the knee.
Ultrasound-based registration to 3D surfaces segmented from MR imaging is proposed as a non-invasive alternative to point-based registration for image-guided surgery. By relying upon diagnostic MR imaging, the expense of additional CT imaging (and exposure to radiation) is avoided. The technique would enable navigation in arthroscopic and other minimally invasive procedures. Optically tracked registrations using point-based and ultrasound-based methods to MR and CT imaging volumes for two cadaveric specimens were acquired and analysed. The average RMS distance between fiducials was 0.27 mm for CT and 0.72 mm for MR utilizing point-based registration. The average RMS distance for ultrasound-based registration to CT was 0.59 mm and 0.76 mm to MR. The RMS distance for fiducials co-located in MR and CT imaging volumes was 0.74 mm. The end-to-end error of ultrasound registration to MR imaging was 2.98 mm, as compared to 1.65 mm for CT. Ultrasound registration to MR imaging data is a viable non-invasive alternative to point-based registration.